Molecularly Imprinted Nanoparticles for Inhibiting Ribonuclease in Reverse Transcriptase
Polymerase Chain Reaction In this study, we proposed for the first time, to use MIPs nanoparticles (nanoMIPs) as RNase inhibitor in RT-PCR assay (Figure 1 ). The nanoMIPs were synthesized via a solid-phase approach and the formulation of the nanoMIPs was optimized by screening commonly used functional monomers. 3 The binding capacity, binding kinetics, and the binding selectivity of nanoMIPs were investigated. The results indicate that the nanoMIPs have 1) high affinity -the dissociation constant K d is 3.2 µg mL -1 (237nM); 2) fast binding speed -adsorption capacity saturated within 30 min; 3) good selectivity -adsorption capacity of RNase is higher than its analog. With the cavities of complementary shape, size, and chemical functional groups, the nanoMIPs could recognize and block the active sites of RNase. The results showed that the optimized nanoMIPs were able to inhibit higher than 90% of RNase, similar as the protein inhibitor. During the RT-PCR assay, the nanoMIPs managed to inhibit 10 ng of RNase in a 10 µL reaction (Figure 2) . In addition, the nanoMIPs showed no interference on other enzymes like RNA reverse transcriptase and DNA polymerase. Since only a trace amount of RNase (pg -sub ng) is expected to be present in an RT-PCR reaction, the nanoMIPs could in principle replace the commercial recombinant protein inhibitors. With the competitive inhibition behavior, we believe the tailor-made nanomaterials are very promising for a variety of biological and biomedical applications. 
